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- 3.32, p = 0.05), EFEFLE (SMD; 0.16,
95% CI; 0.05 - 0.28, p = 0.005) . HIFF:CIE
(SMD; 0.20, 95% CI; 0.04 - 0.37,p=0.01) ,
U—%2 7 AE Y (SMD; 0.43, 95% CI;
0.06 - 0.80, p = 0.02) Zxt L CTHERITA
R EFRDTZ, A a—F—2HARL
DI A TOSHERICENTIX, EE
7 (SMD; 0.27, 95% CI; 0.13 - 0.41, p =
0.0001). F{7#HE (SMD; 0.31, 95% CL;
0.13 - 0.49, p = 0.0008) . 2f%HIFEINHERE
(SMD; 0.57, 95% CIL 0.34 - 0.80, p
<0.00001), E75 (SMD:; 1.80, 95% CI; 0.64
- 2.96, p = 0.002), FIEFE (SMD; 0.47,
95% CI; 0.24 - 0.71, p <0.0001) . RPEFCIE
(SMD:; 0.30, 95% CI; 0 - 0.59, p = 0.05) ,
ZDOMOFE (SMD 0.33, 95% CI; 0.10 -
0.56, p = 0.004) , AP HE (SMD; 0.40,
95% CI; 0.12 - 0.68, p = 0.005) , fHZ=MIFR
1 (SMD; 0.35, 95% CI; 0.16 - 0.54, p =

0.0003), V—F > 27 AEY (SMD; 0.26,
95% CI; 0.07 - 0.45, p = 0.006) (=%t L TH
B NRE R T,
3. fENEE)

HEEBRIT 27 7 R A LISV T,
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1. Design (“randomized controlled trial” orrandomized clinical trial”)

2.Intervention

3: Outcome

4: Participants

and

(“exercise” orphysical activit*” orphysical fitness” or‘resistance
training” or‘strengthening” or‘stretching” orendurance”
orwalking” or‘aerobic”)

and

(“cognition” orf‘cognitive function” ormemory” or‘executive
function” orattention” or‘processing speed” orlanguage” orfbrain
mapping” or‘magnetic resonance imaging” or‘positron-emission
tomography” or‘nuclear medicine” orradionuclide imaging”
orvoxel” or‘morphometry” or‘diffusion tensor imaging”)

and

(“aged” or‘older adult*” orelderly” ormild cognitive impairment”
not‘child*”)




#2 HAEENCRIT HRmEA

Rl e
(“randomized controlled trial” orrandomised controlled trial”
1. Design or‘clinical trial” orfintervention” or‘program” or “experiment™®”

2.Intervention

3: Outcome

4: Participants

or‘comparison”)

and

” e C . e o

(“cognitive training” or‘cognitive activity” orcognitive
intervention” orf‘cognitive stimulation” or‘cognitive rehabilitation”
or‘cognitive retraining” or‘memory training” or‘memory function”

*” or‘processing speed training” or‘cognitive support”

or‘exergame
orf‘memory rehabilitation” or‘memory therapy” or‘memory aid”
or‘memory retraining” or‘memory support” or‘memory strategy”
orbrain training” ormental stimulation” or‘attention training”
orfreasoning training” or‘computer training” or “computerized
training” or‘computer-based training” or‘computer game”
or‘computerized game” or‘computer-based game” or‘video game”
or‘game playing” or‘memory management” or‘mnemonic training”
or‘game therapy”)

and

(“cognition” orf‘cognitive or memory” orprocessing speed” orbrain”
or‘executive” or‘neuropsychological” or‘attention” orworking
memory” or “visuospatial” orlanguage” or‘verbal fluency” orbrain
mapping” or‘magnetic resonance imaging” ortomography, x-ray
computed” or‘tomography, emission-computed, single-photon”
or‘positron-emission tomography” or‘nuclear medicine”
orradionuclide imaging” or‘voxel*” or‘morphometry” or‘diffusion
tensor imaging” or “DTI” or*MRI” o#VBM”)

and

(“older adult” orolder adults” orelderly” or‘ageing” or‘aged” or

“mild cognitive impairment” or*MCI”)
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(“randomized controlled trial” or‘randomized controlled trial”
1. Design or‘clinical trial”

2.Intervention

3: Outcome

4:

Participants

t*”

orintervention” orprogram” or‘experiment*” o comparison”)

and

t*” or‘social interaction” orf‘social group” or‘social

(“social activi
service” or‘social health promotion” or‘social engagement”
orengaged lifestyle”)

and

(“cognition” or‘cognitive” or “memory” or‘processing speed”

or'brain” or‘executive” or‘neuropsychological” or‘attention” or'working
memory” or‘visuospatial”’orlanguage” or‘verbal fluency” or‘verbal
memory” orfbrain mapping” or‘magnetic resonance imaging”
or‘tomography, x-ray computed” or‘tomography, emission-computed,
single-photon” or‘positron-emission tomography” or‘nuclear
medicine” orf‘radionuclide imaging”

or'voxel*” or‘morphometry” or‘diffusion tensor imaging”
or*DTI” o MRI” o' VBM”)

and

(“older adult*” or “elderly” or “ageing” or “aged” or “mild cognitive

impairment” or “MCI”)




6.4 Global cognitive function

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V,Random,95% Cl IV,Random, 95%CI
6.4.1 Aerobic training
Alghadir 2016 221 7.08 50 6.1 6.93 50 8.0% 2.27[1.76, 2.77] -
Ansai 2015 0.8 4.56 46 -03 45 23 8.0% 0.24 [-0.26, 0.74] =
Jiao 2015 16 221 72 05 1.8 66  8.4% 0.54 [0.20, 0.88]
Lam 2011 1 31 135 09 327 194 87% 0.03[-0.19, 0.25] =
Legault 2011 -0.71 0.18 16 -0.65 0.18 17 7.3% -0.33 [-1.01, 0.36] — |
Napoli 2014 28 04 26 01 04 27  47% 6.65[5.23, 8.07] 4
Okumiya 1996 -0.3 207 21 -08 345 21 7.6% 0.17 [-0.43, 0.78] —
Satoh 2014 043 201 54 0.1 241 35 82% 0.15[-0.28, 0.58] ]
Williamson 2009 045 6.64 50 112 64 52 83% -0.10 [-0.49, 0.29] -

Heterogeneity: Tau? = 0.85; Chi? = 149.97, df = 8 (P < 0.00001); 12 = 95%
Test for overall effect: Z = 2.63 (P = 0.009)

—
Subtotal (95% CI) 470 485 69.2% 0.85 [0.22, 1.49] i
6.4.2 Non-aerobic training

Alves 2013 -0.2 208 10 07 211 12 6.7% -0.411[-1.26, 0.44] —_— =

Kitazawa 2015 -1.8 3.46 30 -1.57 3.18 30 8.0% -0.07 [-0.57, 0.44] —

Lu 2015 238 33 22 -1.93 526 23 76% 0.96 [0.34, 1.58] I
Ukawa 2011 08 27 99 -01 02 100 8.6% 0.47 [0.19, 0.75] =
Subtotal (95% Cl) 161 165 30.8% 0.29 [-0.19, 0.77] e
Heterogeneity: Tau? = 0.16; Chi? = 10.09, df = 3 (P = 0.02); I> = 70%

Test for overall effect: Z=1.18 (P = 0.24)

Total (95% Cl) 631 650 100.0% 0.63 [0.18, 1.08] B ==

Heterogeneity: Tau? = 0.60; Chi? = 160.13, df = 12 (P < 0.00001); I* = 93% 1) R 0 1 3
Test for overall effetl:t: Z=275 (P.= 0.006) Favours [control] Favours [experimental]
Test for subgroup differences: Chiz = 1.93, df =1 (P =0.17), I?=48.1%
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Experimental Control Std. Mean Difference Std. Mean Difference

Heterogeneity: Tau® = 0.53; Chi* = 97.57, df =9 (P < 0.00001); I? = 91%
Test for overall effect: Z = 2.14 (P = 0.03)

7.4.2 Non-resistance training

StudyorSubgroup Mean SD Total Mean SD Total Weight IV,Random,95%Cl IV, Random, 95% CI A
7.4.1 Resistance training

Alves 2013 -0.2 208 10 07 21 12 6.7% -0.41 [-1.26, 0.44] .

Ansai 2015 0.8 4.56 46 03 45 23 8.0% 0.24 [-0.26, 0.74] T

Jiao 2015 16 221 72 05 18 66  8.4% 0.54 [0.20, 0.88] -

Lam 2011 1 31 135 09 327 194 8.7% 0.03 [-0.19, 0.25] T

Legault 2011 -0.71 0.18 16 -0.65 0.18 17 7.3% -0.33[-1.01, 0.36] e

Lu 2015 238 33 22 -1.93 526 23 7.6% 0.96 [0.34, 1.58] -
Napoli 2014 28 04 26 01 04 27 47% 6.65[5.23, 8.07) 4
Okumiya 1996 -03 207 21 08 345 21 7.6% 0.17 [-0.43, 0.78] -1

Satoh 2014 043 2.01 54 01 241 35 8.2% 0.15[-0.28, 0.58] -1

Williamson 2009 045 6.64 50 112 64 52 8.3% -0.10[-0.49, 0.29] 1

Subtotal (95% CI) 452 470  75.5% 0.54 [0.05, 1.03] i

Alghadir 2016 221 7.08 50 61 693 50 8.0% 2.27 [1.76, 2.77) -
Kitazawa 2015 -18 346 30 -157 318 30 8.0% -0.07 [-0.57, 0.44] —

Ukawa 2011 08 27 99 01 02 100 86% 0.47 [0.19, 0.75)

Subtotal (95% Cl) 179 180 24.5% 0.88 [-0.32, 2.09] e ——
Heterogeneity: Tau? = 1.08; Chi* = 48.18, df = 2 (P < 0.00001); I = 96%

Test for overall effect: Z = 1.44 (P = 0.15)

Total (95% Cl) 631 650 100.0% 0.63 [0.18, 1.08] -
Heterogeneity: Tau? = 0.60; Chi? = 160.13, df = 12 (P < 0.00001); I* = 93% i2 1 5 1 2

Test for overall effect: Z = 2.75 (P = 0.006)
Test for subgroup differences: Chi* = 0.27, df = 1 (P = 0.60), I = 0%

2 LVURZUADL—= T ORI XD EREFEEIBERE R D I AR O MG
(& IRTEE))

Favours [control] Favours [experimental]



Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
8.4.1 Mixed trianing
Ansai 2015 0.8 4.56 46 03 45 23 8.0% 0.24 [-0.26, 0.74] —
Jiao 2015 16 2.21 72 05 18 66  8.4% 0.54 [0.20, 0.88] -
Lam 2011 1 31 135 09 327 194 87% 0.03[-0.19, 0.25] T
Legault 2011 -0.71 0.18 16 -065 0.18 17 7.3% -0.33[-1.01, 0.36] -1
Napoli 2014 28 04 26 01 04 27 47% 6.65 [5.23, 8.07] 4
Okumiya 1996 -0.3 207 21 -0.8 345 21 7.6% 0.17 [-0.43, 0.78] I R
Satoh 2014 043 2.01 54 01 241 35 8.2% 0.15[-0.28, 0.58] T
Williamson 2009 0.45 6.64 50 112 64 52  8.3% -0.10[-0.49, 0.29] /T
Subtotal (95% CI) 420 435 61.2% 0.60 [0.04, 1.15] i
Heterogeneity: Tau® = 0.55; Chi* = 89.79, df = 7 (P < 0.00001); I* = 92%
Test for overall effect: Z = 2.10 (P = 0.04)
8.4.2 Non-mixed trianing
Alghadir 2016 221 7.08 50 6.1 6.93 50 8.0% 2.27[1.76, 2.77] —
Alves 2013 -0.2 2.08 10 07 211 12 6.7% -0.41[-1.26, 0.44] S
Kitazawa 2015 -1.8 3.46 30 -1.57 3.18 30 8.0% -0.07 [-0.57, 0.44] .
Lu 2015 238 33 22 -193 526 23 76% 0.96 [0.34, 1.58] e
Ukawa 2011 08 27 99 01 02 100 B86% 0.47 [0.19, 0.75] —_—
Subtotal (95% CI) 21 215 38.8% 0.66 [-0.17, 1.50] e
Heterogeneity: Tau? = 0.82; Chi? = 55.38, df = 4 (P < 0.00001); I? = 93%
Test for overall effect: Z = 1.56 (P =0.12)
Total (95%Cl) 631 650 100.0% 0.63 [0.18, 1.08] -
Heterogeneity: Tau? = 0.60; Chi2 = 160.13, df = 12 (P < 0.00001); I* = 93% i2 _=1 5 ‘Ii 2=

Test for overall effect: Z = 2.75 (P = 0.006)
Test for subgroup differences: Chi* = 0.02, df =1 (P =0.89), I’= 0%

%] 3
E))

Favours [control] Favours [experimental]
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Experimental Control

Std. Mean Difference
IV,Random, 95% ClI

Std. Mean Difference
1V, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
6.3.1 Supervised

Barban, 2016 (MCI) 0.6 2 46 04 1.56 60 57%
Bubb, 2015 0.23 1.2 22 05 1.15 16 3.8%
Casutt, 2014 061 1.38 23 013 1.25 23 43%
Giuli, 2016 (MCI) -023 222 48 -042 279 49  56%
Hagovska, 2015 1 24 40 0.08 147 40  5.3%
Kim, 2015 29 3.08 23 1.7 2.98 28 4.5%
Lam, 2015 -05 266 145 -0.1 245 131 6.8%
Lee, 2015 55 118 20 -35 88 16  3.7%
McDougall, 2010 026 1.94 127 021 23 117 67%
Nishiguchi, 2015 0.8 1.7 24 02 216 24 43%
Requena, 2016 074 094 711 007 1.05 296 7.4%
Rojas, 2013 0 217 15 -1.77 232 15 3.3%
Smith, 2009 3.9 952 242 1.8 958 245 7.2%
Suzuki, 2013 02 262 47 0.3 285 45  55%
Subtotal (95% Cl) 1533 1105 74.2%

Heterogeneity: Tau? = 0.12; Chi = 70.36, df = 13 (P < 0.00001); I* = 82%
Test for overall effect: Z = 3.52 (P = 0.0004)

6.3.2Non-supervised

Hagovska, 2016 7.2 10.11 40 -03 935 38 52%
Lee, 2012 3 184 15 1.8 1.71 15 3.4%
Lee, 2013 33 163 15 05 17 15 29%
Millan-Calenti, 2015 085 1.63 80 -0.1 1.82 62 6.1%
Nouchi, 2012 036 1.28 14 029 133 14 3.4%
Rosen, 2011 27 288 6 -1.1 355 6 16%
Suzuki, 2014 (MCI) 1.7 1.66 14 0 226 15 3.3%
Subtotal (95% CI) 184 165 25.8%

Heterogeneity: Tau? = 0.05; Chi? = 9.00, df =6 (P = 0.17); I = 33%
Test for overall effect: Z = 4.73 (P < 0.00001)

Total (95% Cl) 1717 1270 100.0%
Heterogeneity: Tau® = 0.11; Chi? = 83.91, df = 20 (P < 0.00001); I* = 76%
Test for overall effect: Z = 5.14 (P < 0.00001)

Test for subgroup differences: Chi* = 3.10, df =1 (P = 0.08), I = 67.8%

0.56 [0.17, 0.95]
0.61[-0.05, 1.27]
0.36 [-0.22, 0.94]
0.07 [0.32, 0.47]
0.46 [0.01, 0.90]
0.39[-0.17, 0.95]
-0.16 [-0.39, 0.08]
0.83[0.14, 1.52)
0.22[-0.03, 0.47]
0.51[-0.07, 1.08]
0.83[0.69, 0.97]
0.77[0.02, 1.51]
0.22[0.04, 0.40]
0.18 [-0.23, 0.59]
0.39 [0.17, 0.60]

0.76 [0.30, 1.22]
0.66 [-0.08, 1.39]
1.64[0.79, 2.48]
0.55[0.21, 0.89]
0.05 [-0.69, 0.79]
1.11[-0.14, 2.37]
0.83[0.07, 1.59]
0.72 [0.42, 1.01]

0.48 [0.29, 0.66]

ll!“ I

<>

I ’ 1

2 1 0 1

Favours [control] Favours [experimental]
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Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random, 95% CI IV, Random, 95% CI
7.3.1 Group-based

Barban, 2016 (MCI) 0.6 2 46 04 1.56 60 57% 0.56 [0.17, 0.95]

Bubb, 2015 0.23 1.2 22 05 115 16  3.8% 0.61[-0.05, 1.27]

Giuli, 2016 (MCI) -0.23 222 48 042 279 49  5.6% 0.07 [-0.32, 0.47] ]
Kim, 2015 29 3.08 23 1.7 298 28  4.5% 0.39[-0.17, 0.95] T
Lam, 2015 -05 266 145 -0.1 245 131 6.8% -0.16 [-0.39, 0.08] -
Lee, 2012 3 184 15 18 1.71 15 3.4% 0.66 [-0.08, 1.39] y
McDougall, 2010 026 194 127 -021 23 117 6.7% 0.22[-0.03, 0.47]

Nishiguchi, 2015 0.8 1.7 24 02 216 24 43% 0.51 [-0.07, 1.08] 1
Requena, 2016 074 084 711 -0.07 105 296 74% 0.83[0.69, 0.97]

Rojas, 2013 0 217 15 -1.77 2.32 15  3.3% 0.77 [0.02, 1.51]

Suzuki, 2013 02 262 47 03 285 45  5.5% 0.18 [-0.23, 0.59] I
Subtotal (95% CI) 1223 796 57.2% 0.39 [0.12, 0.67]

Heterogeneity: Tau? = 0.16; Chi* = 63.08, df = 10 (P < 0.00001); I* = 84%
Test for overall effect: Z = 2.82 (P = 0.005)

7.3.2 Not group-based

“WH IRURHI

Casutt, 2014 061 138 23 013 125 23  43% 0.36[-0.22, 0.94] -

Hagovska, 2015 1 24 40 008 147 40 53% 0.46 [0.01, 0.90]

Hagovska, 2016 72 1011 40 03 935 38 52% 0.76 [0.30, 1.22]

Lee, 2013 33 163 15 05 17 15 29% 1.64[0.79, 2.48]

Lee, 2015 55 118 20 35 88 16 37% 0.83[0.14, 1.52]

Millan-Calenti, 2015~ 0.85 163 80 -01 182 62 6.1% 0.55[0.21, 0.89]

Nouchi, 2012 036 128 14 029 133 14 34% 0.05[-0.69, 0.79] —

Rosen, 2011 27 269 6 -11355 6 16% 1.11[-0.14,2.37] 7

Smith, 2009 39 952 242 18 958 245 72% 0.22[0.04, 0.40] —

Suzuki, 2014 (MCI) 17 166 14 0 226 15 33% 0.83[0.07, 1.59] -
Subtotal (95% CI) 494 474 42.8% 0.57 [0.33, 0.81] <&
Heterogeneity: Tau? = 0.07; Chi# = 20.21, df =9 (P = 0.02); I = 55%

Test for overall effect: Z = 4.63 (P < 0.00001)

Total (95% Cl) 1717 1270 100.0% 0.48 [0.29, 0.66] L g
Heterogeneity: Tau® = 0.11; Chi? = 83.91, df = 20 (P < 0.00001); I* = 76% 5 + 5 t ?

Test for overall effect: Z = 5.14 (P < 0.00001)

N . Favours [control] Favours [experimental]
Test for subgroup differences: Chi? = 0.88, df =1 (P =0.35), I?= 0%
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Experimental Control Std. Mean Difference Std. Mean Difference
Study orSubgroup  Mean SD Total Mean SD Total Weight IV,Random,95%Cl IV, Random, 95%ClI
8.3.1 Computer-based
Barban, 2016 (MCI) 0.6 2 46 -04 1.56 60 57% 0.56 [0.17, 0.95]
Bubb, 2015 023 1.2 22 05 115 16  3.8% 0.61[-0.05, 1.27]
Giuli, 2016 (MCI) -023 222 48 -042 279 49  56% 0.07 [-0.32, 0.47] 1T
Kim, 2015 29 3.08 23 1.7 2.98 28 4.5% 0.39[-0.17, 0.95] T
Lam, 2015 -0.5 266 145 -0.1 245 131 6.8% -0.16 [-0.39, 0.08] -
McDougall, 2010 026 194 127 021 23 117 67% 0.22[-0.03, 0.47] ™
Nishiguchi, 2015 08 1.7 24 02 216 24 43% 0.51[-0.07, 1.08] T
Requena, 2016 074 094 711 -007 1.05 296 7.4% 0.83 [0.69, 0.97] -
Rojas, 2013 0 217 15 177 232 15 3.3% 0.77 [0.02, 1.51]
Suzuki, 2013 02 262 47 0.3 285 45  55% 0.18[-0.23, 0.59] -
Subtotal (95% CI) 1208 781 53.8% 0.38 [0.09, 0.67] L 4

Heterogeneity: Tau? = 0.17; Chi? = 62.84, df
Test for overall effect: Z=2.56 (P = 0.01)

8.3.2 Not computer-based

9 (P < 0.00001); I* = 86%

Casutt, 2014 061 1.38 23 013 125 23  43% 0.36 [-0.22, 0.94] T
Hagovska, 2015 1 2.4 40 008 147 40 53% 0.46 [0.01, 0.90] —
Hagovska, 2016 7.2 10.11 40 -03 935 38 52% 0.76[0.30, 1.22] -
Lee, 2012 3 184 15 1.8 1.71 15 3.4% 0.66 [-0.08, 1.39] 1
Lee, 2013 33 1.63 15 05 1.7 15 2.9% 1.64 [0.79, 2.48] -
Lee, 2015 55 118 20 -35 88 16 3.7% 0.83[0.14, 1.52] -
Millan-Calenti, 2015 085 1.63 80 -0.1 1.82 62 6.1% 0.55[0.21, 0.89] -
Nouchi, 2012 036 1.28 14 029 1.33 14 34% 0.05[-0.69, 0.79] N
Rosen, 2011 27 2869 6 11 355 6 16% 1.11[-0.14, 2.37] T
Smith, 2009 39 952 242 1.8 9.58 245 7.2% 0.22[0.04, 0.40] —
Suzuki, 2014 (MCI) 1.7 1.66 14 0 226 15 3.3% 0.83[0.07, 1.59] -
Subtotal (95% CI) 509 489  46.2% 0.57 [0.34, 0.80] <>
Heterogeneity: Tau? = 0.06; Chi? = 20.62, df = 10 (P = 0.02); I? = 52%
Test for overall effect: Z = 4.94 (P < 0.00001)
Total (95% CI) 1717 1270 100.0% 0.48 [0.29, 0.66] L 4
Heterogeneity: Tau? = 0.11; Chiz = 83.91, df = 20 (P < 0.00001); I = 76% '2 ,1 5 i é
Test for overall effe<.:t: Z=514 (P‘< 0.00001) Favours [control] Favours [experimental]
Test for subgroup differences: Chi* = 1.07, df = 1 (P =0.30), I? = 6.8%
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